R315. Environmental Quality, Solid and Hazardous \Waste.
R315-308. Ground Water Monitoring Requirenents.
R315-308-1. Applicability.

(1) Each existing landfill, pile, or landtreatnent disposal facility
that is required to perform ground water nmonitoring shall conply with the
ground water nmonitoring requirements according to the conpliance schedule as
established by the Executive Secretary during the permitting or the permt
renewal process.

(2) Each new landfill, pile, or landtreatnment disposal facility that is
required to perform ground water nonitoring shall have the ground water
nmoni tori ng system conpl ete and operational before waste may be accepted at the
facility.

(3) Gound water nonitoring requirenents nay be wai ved by the Executive
Secretary if the owner or operator of a solid waste disposal facility can
denonstrate that there is no potential for mgration of hazardous constituents
fromthe facility to the ground water during the active life of the facility
and the post-closure care period. This denpbnstration nust be certified by a
qualified ground-water scientist and approved by the Executive Secretary, and
nust be based upon:

(a) site-specific field collected nmeasurements, sanpling, and anal ysis
of physical, chemical, and biol ogical processes affecting contam nant fate and
transport; and

(b) contam nant fate and transport predictions that rmaxim ze
contam nant migration and consider inpacts on hunman health and the
envi ronnent .

(4) Once a ground water nonitoring system and program has been
established at a disposal facility, ground water nonitoring shall continue to
be conducted throughout the active life, closure, and post-closure care

peri ods as specified by the Executive Secretary.

R315-308-2. Ground Water Mnitoring Requirenents.

(1) The ground water nonitoring system nmust consist of at |east one
background or upgradient well and two downgradient wells, installed at
appropriate locations and depths to yield ground water sanples from the
upper nost aquifer and all hydraulically connected aquifers below the facility,
cell, or wunit. The downgradient wells shall be designated as the point of
conpliance and nust be installed at the closest practicable distance
hydraulically down gradient from the unit boundary not to exceed 150 neters
(500 feet) and nust al so be on the property of the owner or operator:

(a) the upgradient well nust represent the quality of background water
t hat has not been affected by | eakage fromthe active area; and

(b) the downgradient wells nust represent the quality of ground water
passing the point of conpliance. Additional wells may be required by the
Executive Secretary in conplicated hydrogeol ogi cal settings or to define the
extent of contani nation detected.

(2) Al monitoring wells nust be cased in a manner that maintains the
integrity of the nmonitoring well bore hole. This casing nust allow collection
of representative ground water sanmples. Wells nust be constructed in such a
manner as to prevent contamination of the samples, the sanpled strata, and
bet ween aqui fers and water bearing strata. Al nonitoring wells and all other
devices and equipnment used in the nonitoring program nust be operated and
mai ntai ned so that they perform to design specifications throughout the life
of the nonitoring program

(3) The ground water nonitoring program nust include at a mininum
procedures and techni ques for

(a) well construction and conpl eti on;

(b) decontamination of drilling and sanpling equi prent;

(c) sanple collection;

(d) sanple preservation and shipmrent;

(e) analytical procedures and quality assurance;

(f) chain of custody control or sanple tracking, as approved by the
Executive Secretary; and

(9) procedures to ensure enployee health and safety during well
installation and nmonitoring.



(4) Each facility shall utilize a laboratory, that is certified by the
state for the test nmethods used, to conplete tests, wusing nethods wth
appropriate detection levels, on sanples for the foll ow ng:

(a) during the first year of facility operation after wells are
installed or an alternative schedul e as approved by the Executive Secretary, a
m ni mum of eight independent sanples fromthe upgradi ent and four independent
sanpl es from each downgradient well for all paraneters listed in Section R315-
308-4 to establish background concentrations;

(b) after background |evels have been established, a mninum of one

sanpl e, sem annually, from each well, background and downgradient, for al
parameters listed in Section R315-308-4 as a detection nonitoring program
(1) In the detection nonitoring program the owner or operator nmnust

determ ne ground water quality at each nmonitoring well on a sem annual basis
during the life of an active area, including the closure period, and the post-
cl osure care period.

(i) The owner or operator nust express the ground water quality at
each monitoring well in a form appropriate for the determ nation of
statistically significant changes;

(c) field nmeasured pH, water tenperature, and water conductivity mnust
acconpany each sanple coll ected,;

(d) analysis for the heavy nmetals and the organic constituents from
Section R315-308-4 shall be conpleted on unfiltered sanples; and

(e) the Executive Secretary may specify additional or fewer
constituents dependi ng upon the nature of the ground water or the waste on a
site specific basis considering:

(i) the types, quantities, and concentrations of constituents in wastes
managed at the landfill;

(ii) the nobility, stability, and persistence of waste constituents or
their reaction products in the unsaturated zone beneath the landfill;

(iii) the detectability of indicator paranmeters, waste constituents,
and reaction products in the ground water; and

(iv) the background concentration or values and coefficients of
variation of nonitoring parameters or constituents in the ground water.
(f) The following information shall be placed in the facility's

operating record and a copy subnmitted to the Executive Secretary as the ground
water nmonitoring results to be included in the annual report required by
Subsection R315-302-2(4)(e):

(i) a report on the procedures, including the quality control/quality
assurance, followed during the collection of the ground water sanples;

(ii) the results of the field neasured paraneters required by
Subsecti ons R315-308-2(4)(c) and R315-308-2(6);

(iii) a report of the chain of custody and quality control/quality
assurance procedures of the |aboratory;

(iv) the results of the laboratory analysis of the constituents
specified in Section R315-308-4 or an alternative list of constituents
approved by the Executive Secretary:

(A) the results of the laboratory analysis shall list the constituents

by nane and CAS nunber; and

(B) alist of the detection lints and the test nethods used; and

(v) the statistical analysis of the results of the ground water
noni toring as required by Subsection R315-308-2(7).

(vi) The results of the ground water monitoring nay be subnitted in
el ectronic formt.

(5) After background constituent |evels have been established, a ground
water quality protection standard shall be set by the Executive Secretary
whi ch shall becone part of the ground water nonitoring plan. The ground water
quality protection standard will be set as foll ows.

(a) For constituents with background |evels below the standards |isted
in Section R315-308-4 or as listed in Section R315-308-5, which presents the
ground water protection standards that are available for the constituents
listed as Appendix Il in 40 CFR 258, the ground water quality standards of
Sections R315-308-4 and R315-308-5 shall be the ground water quality
protecti on standard.

(b) If a constituent is detected and a background |evel is established



but the ground water quality standard for the constituent is not included in
Section R315-308-4 or Section R315-308-5 or the constituent has a background
level that is higher than the value listed in Section R315-308-4 or Section
R315-308-5 for that constituent, the ground water quality protection standard
for that constituent shall be set according to health risk standards.

(6) The ground water nonitoring program nust include a determnation of
the ground water surface elevation each tine ground water is sanpled.

(7) The owner or operator shall wuse a statistical method for
determining whether a significant change has occurred as conpared to
background. The Executive Secretary will approve such a nethod as part of the
ground water monitoring plan. Possible statistical methods include:

(a) a paranetric analysis of variance (ANOVA) followed by multiple
conparisons procedures to identify statistically significant evidence of
cont am nati on. The nethod must include estimation and testing of the
contrasts between each conpliance well's mean and the background nean |evels
for each constituent;

(b) an analysis of variance (ANOVA) based on ranks followed by multiple
conparisons procedures to identify statistically significant evidence of
cont am nati on. The nethod nust include estimation and testing of the
contrasts between each conpliance well's nedian and the background nedian
| evel s for each constituent;

(c) a tolerance or prediction interval procedure in which an interva
for each constituent is established from the distribution of the background

data, and the |level of each constituent in each conpliance well is conpared to
t he upper tolerance or prediction limt;

(d) a control chart approach that gives control linmits for each
constituent; or

(e) another statistical test method approved by the Executive
Secretary.

(8) For both detection monitoring, as described in Subsection R315-308-
2(4), and assessnment nonitoring, as described in Subsection R315-308-2(11),
t he Executive Secretary may specify additional or fewer sanpling and analysis
events, no less than annually, depending upon the nature of the ground water
or the waste on a site specific basis considering:

(a) Ilithology of the aquifer and unsaturated zone;

) hydraulic conductivity of the aquifer and unsaturated zone;

) ground water flow rates;

) minimum di stance between upgradi ent edge of the landfill wunit and
ient nonitoring well screen (m nimum di stance of travel); and

) resource value of the aquifer

) The owner or operator nust determ ne and report the ground water
flow rate and direction in the upper nost aquifer each time the ground water
is sanpl ed.

(10) If the owner or operator determines that there is a statistically
significant increase over background in any paranmeter or constituent at any
nonitoring well at the conpliance point, the owner or operator mnust:

(a) wthin 14 days of the conpletion of the statistical analysis of the
sampl e results and within 30 days of the receipt of the sanple results, enter
the information in the operating record and notify the Executive Secretary of
this finding in witing. The notification must indicate what paraneters or
constituents have shown statistically significant changes; and

(b) imediately resanple the ground water in all nmonitoring wells, both
background and downgradient, or in a subset of wells specified by the
Executive Secretary, and determne:

(i) the concentration of all constituents listed in Section R315-308-4,
including additional constituents that my have been identified in the
approved ground water nmonitoring plan

(ii) if there is a statistically significant increase over background
of any paranmeter or constituent in any nonitoring well at the conpliance
poi nt; and

(iii) notify the Executive Secretary in witing within seven days of
the conpletion of the statistical analysis of the sanple results.

(c) The owner or operator may denobnstrate that a source other than the
solid waste disposal facility caused the contamnation or that the
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statistically significant change resulted from error in sanpling, analysis,
statistical evaluation, or natural variation in ground water quality. A
report documenting this denonstration rmust be certified by a qualified ground-
wat er scientist and approved by the Executive Secretary and entered in the
operating record. If a successful dempnstration is made and docunented, the
owner or operator may continue nmonitoring as specified in Subsection R315-308-
2(4)(b).

(1) If, after 90 days, a successful denonstration as stipulated in
Subsection R315-308-2(10)(c) is not made, the owner or operator nust initiate
the assessnment nonitoring programrequired as foll ows:

(a) wthin 14 days of the determination that a successful denonstration
is not nmade, take one sanple from each downgradient well and analyze for al

constituents listed as Appendix Il in 40 CFR Part 258, 2001 ed., which is
adopt ed and i ncorporated by reference.
(b) for any constituent detected from Appendix II, 40 CFR Part 258, in

the downgradient wells a mnimm of four independent sanples from the
upgradi ent and four independent sanples from each downgradient well mnust be
coll ected, analyzed, and statistically evaluated to establish background
concentration levels for the constituents; and

(c) wthin 14 days of the conpletion of the statistical analysis of the
sanmple results and within 30 days of the receipt of the sanmple results, place
a notice in the operation record and notify the Executive Secretary in witing

identifying the Appendix Il, 40 CFR Part 258, constituents and their
concentrations that have been detected as well as background |evels. The
Executive Secretary shall establish a ground water quality protection standard
pursuant to Subsection R315-308-2(5) for any Appendix Il, 40 CFR Part 258

constituent detected in the downgradi ent wells.

(d) The owner or operator shall thereafter resanple:

(i) at a mnimm all downgradient wells on a quarterly basis for all
constituents in Section R315-308-4, or the alternative |ist that may have been
approved as part of the pernmt, and for those constituents detected from
Appendix 11, 40 CFR Part 258;

(ii) the downgradient wells on an annual basis for all constituents in
Appendix 11, 40 CFR Part 258; and

(iii) statistically analyze the results of all ground water nonitoring
sanpl es.

(e) The Executive Secretary nmmy specify additional or fewer
constituents dependi ng upon the nature of the ground water or the waste on a
site specific basis considering:

(i) the types, quantities, and concentrations of constituents in wastes
managed at the landfill;

(ii) the nobility, stability, and persistence of waste constituents or
their reaction products in the unsaturated zone beneath the landfill;

(iii) the detectability of indicator paranmeters, waste constituents,
and reaction products in the ground water; and

(iv) the background concentration or values and coefficients of
variation of nonitoring parameters or constituents in the ground water.

(f) |If after two consecutive sanmpling events, the concentrations of al
constituents being anal yzed in Subsection R315-308-2(11)(d)(i) are shown to be
at or bel ow established background val ues, the owner or operator must notify
the Executive Secretary of this finding and may, upon the approval of the
Executive Secretary, return to the nmonitoring schedule and constituents as
specified in Subsection R315-308-2(4)(b).

(12) If one or nmore constituents from Section R315-308-4 or the
approved alternative list, or from those detected from Appendix |1, 40 CFR
Part 258, are detected at statistically significant |evels above the ground
water quality protection standard as established pursuant to Subsection R315-
308-2(5) in any sanmpling event, the owner or operator nust:

(a) wthin 14 days of the receipt of this finding, place a notice in
the operating record identifying the constituents and concentrations that have
exceeded the ground water quality standard. Wthin the same tine period, the
owner or operator must also notify the Executive Secretary and all appropriate
| ocal governmental and local health officials that the ground water quality
standard has been exceeded;



(b) characterize the nature and extent of the release by installing
additional rmonitoring wells as necessary;

(c) install at |east one additional nonitoring well at the facility
boundary in the direction of contaminant mgration and sanple this well and
anal yze the sanple for the constituents in Section R315-308-4 or the approved
alternative list and the detected constituents from Appendix |1, 40 CFR Part
258; and

(d) notify all persons who own the land or reside on the land that
directly overlies any part of the plune of contamination if contani nants have
mgrated off-site as indicated by sanpling of wells in accordance wth
Subsecti ons R315-308-2(12)(b) and (12)(c).

(e) The owner or operator may denonstrate that a source other than the
solid waste disposal facility caused the contamnation or that the
statistically significant change resulted from error in sanpling, analysis,
statistical evaluation, or natural variation in ground water quality. A
report docunmenting this denonstration nmust be certified by a qualified ground-
water scientist and approved by the Executive Secretary and entered in the
operating record. If a successful denmonstration is made, documented and
approved, the owner or operator nmay continue nonitoring as specified in
Subsecti on R315-308-2(11)(d) or Subsection R315-308-2(11)(e) when applicable.

R315-308-3. Corrective Action Program

(1) If, within 90 days, a successful denmpnstration as stated in
Subsection R315-308-2(12)(e) is not nmade, the owner or operator nust:

(a) continue to nmonitor as required in Subsection R315-308-2(11)(d).

(b) take any interimmeasures as required by the Executive Secretary or
as necessary to ensure the protection of human health and the environment; and

(c) assess possible corrective action neasures for the current
conditions and circunstances of the disposal facility, addressing at |east the
fol |l owi ng:

(1) the perfornmance, reliability, ease of inmplenentation, and

potential inpacts of appropriate potential remedies, including safety inpacts,
cross-medi a i mpacts, and control exposure to any residual contam nation

(ii) time required to begin and conplete the renedy;

(ii1) the costs of remedy inplenmentation

(iv) public health or environmental requirenents that may substantially
af fect inplenentation of the renmedy; and

(v) prior to the selection of a remedy, discuss the results of the
corrective neasures assessment in a public nmeeting with interested and
af fected parti es.

(d) Based on the results of the corrective measures assessnent
conducted and the comrents received in the public neeting, the owner or
operator nust select a renmedy which shall be submitted to the Executive
Secretary.

(i) The corrective action remedy mnust:

(A) be protective of human health and t he environnment;

(B) use permanent solutions that are within the capability of best
avai | abl e technol ogy;

(C attain the established ground water quality standard;

(D) control the sources of release so as to reduce or elinmnate, to the
maxi mum extent practicable, further releases of contamnants into the
environnent that nay pose a threat to human health or the environnent; and

(E) be approved by the Executive Secretary.

(i) Wthin 14 days after the selection of the remedy the owner or
operator must:

(A amend the corrective action program required by Subsection R315-
302-2(2)(e) if necessary and send a report to the Executive Secretary for
approval describing the selected renmedy and anendnents, along with a schedul e
of inplementation and estimated time of conpletion; and

(B) put in place the financial assurance mechanism as required by Rule
R315-309 for corrective action and notify the Executive Secretary of the
financi al assurance mechanismand its effective date.

(2) Upon approval of the selected corrective action renedy, the
Executive Secretary will notify the owner or operator of such approval and



will require that the corrective action plan proceed according to the approved
schedul e.

(a) The Executive Secretary may also require facility closure if the
ground water quality standard is exceeded and, in addition, may revoke any
permit and require reapplication.

(b) The Executive Secretary or the owner or operator may deternine,
based on information devel oped after inplenmentation of the corrective action
pl an, that conpliance with the requirenments of Subsection R315-308-3(1)(d)(i)
of this section are
not bei ng achieved through the renmedy sel ected. In such cases, the owner or
operator nust inplenent other methods or techniques, upon approval by the
Executive Secretary, that could practicably achieve conmpliance wth the
requirenents.

(c) Upon conpletion of the renmedy, the owner or operator nust notify
the Executive Secretary. The notification nust contain certification signed
by the owner or operator and a qualified ground-water scientist that the
concentration of contami nant constituents have been reduced to |evels bel ow

the specified linmts of the ground water quality standard for a period of
three years or an alternative length of tinme specified by the Executive
Secretary. Upon approval of the Executive secretary the owner or operator
shal I :

(i) termnate corrective action neasures;

(ii) continue detection nmonitoring as required in Subsection R315-308-
2(4)(b); and

(iii) be released from the requirenments of financial assurance for
corrective action.

R315-308-4. Constituents for Detection Monitoring.

The table lists the constituents for detection nonitoring as specified
by Subsection R315-308-2(4), the CAS nunber for the constituents, and the
ground water quality standard for the constituents for any facility that is
required to nmonitor ground water under Rule R315-308.

TABLE
Constituents for Detection Mnitoring

G ound Water
Protecti on Standard
I norgani ¢ Constituents CAS (nmo/l)
Ammoni a (as N) 7664-41-7
Car bonat e/ Bi car bonat e
Cal ci um
Chemi cal Oxygen Demand ( COD)
Chl ori de
I ron 7439- 89- 6
Magnesi um
Manganese 7439-96-5
Nitrate (as N
pH
Pot assi um
Sodi um
Sul fate
Total Dissolved Solids (TDS)
Total Organic Carbon (TOC)

Heavy Metal s

Ant i nony 7440- 36-0
Arsenic 7440- 38-2
Bari um 7440- 39-3
Beryl I'ium 7440-41-7
Cadm um 7440-43-9
Chr om um

Cobal t 7440- 48-4

. 006
05

. 004
. 005



Copper
Lead

Mer cury
Ni cke

Sel eni um
Si |l ver
Thal | i um
Vanadi um
Zi nc

Organi ¢ Constituents

1

Br onpodi chl or onet hane,

R315- 5.
Appendi x |

Acet one
Acrylonitrile
Benzene

Br onochl or onet hane

Br onpdi chl or onet hane*
Br onof or mt

Car bon di sul fide

Car bon tetrachl ori de
Chl or obenzene

Chl or oet hane

Chl or of or mt

Di br onochl or onet hane'

1, 2- Di br ormo- 3- chl or opr opane

1, 2- Di br onpet hane

1, 2- Di chl orobenzene (ortho)
1, 4- Di chl orobenzene (para)
trans-1, 4-Di chl or o- 2- but ene
1, 1- Di chl or oet hane

1, 2- Di chl or oet hane

1, 1- Di chl or oet hyl ene

ci s-1, 2-Di chl oroet hyl ene
trans-1, 2-Di chl or oet hyl ene
1, 2- Di chl or opr opane

ci s-1, 3-Di chl oropr opene
trans-1, 3-Di chl or opr opene

Ethylbenzene

2- Hexanone

Met hyl bromi de

Met hyl chl ori de

Met hyl ene broni de

Met hyl ene chl ori de

Met hyl et hyl ketone
Met hyl i odi de

4- Met hyl - 2- pent anone
Styrene

1,1,1, 2-Tetrachl or oet hane
1,1, 2,2-Tetrachl or oet hane
Tetrachl or oet hyl ene
Tol uene

1,1, 1-Trichl or oet hane
1,1, 2-Trichl or oet hane
Tri chl or oet hyl ene

Tri chl or of | uor oret hane
1,2, 3-Trichl oropr opane
Vi nyl acetate

Vi nyl Chloride

Xyl enes

The ground water

Constituents.

Solid Waste G ound Water

7440-50-8

7439-97-6
7440-02-0
7782-49-2
7440-22-4

7440-62-2
7440- 66- 6

67-64-1
107-13-1
71-43-2
74-97-5
75-27-4
75-25-2
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
124-48-1
96-12-8
106-93-4
95-50-1
106-46-7
110-57-6
75-34-3
107-06- 2
75-35-4
156-59-2
156- 60-5
78-87-5
10061-01-5
10061-02-6
100-41-4
591-78-6
74-83-9
74-87-3
74-95-3
75-09-2
78-93-3
74-88-4
108-10-1
100-42-5
630- 20- 6
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-69-4
96- 18- 4
108-05-4
75-01-4
1330- 20-7

protection standard of
Brombf orm Chl oroform and Di br onochl or onet hane.
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The table lists the CAS nunber for each constituent and the ground
water quality protection standards which are currently available for the 40
CFR 258 Appendix Il constituents required for assessment nonitoring of ground
water at a solid waste facility as specified by Subsection R315-308-2(11).

TABLE

Appendi x Il Protection Standards

G ound Water
Protecti on Standard
Appendi x Il Constituent CAS (mg/l)
2,4-D 94-75-7 0. 07
2,4,5-T 93-76-5 36.5
2,4,5-TP 93-72-1 0.05
Benzo[ a] pyr ene 50-32-8 0. 0002
bi s(2- Et hyl hexy) pht hal ate 117-81-7 0. 006
Chl or dane 57-74-9 0. 002
Cyani de 57-12-5 0.2
Di noseb 88-85-7 0. 007
Endrin 72-20-8 0. 002
Hept achl or 76-44-8 0. 0004
Hept achl or epoxi de 1024-57-3 0. 0002
Hexachl or obenzene 118-74-1 0. 001
Hexachl or ocycl opent adi ene 77-47-4 0. 05
Li ndane 58-89-9 0. 0002
Met hoxychl or 72-43-5 0.04
Pent achl or ophenol 87-86-5 0. 001
Pol ychl ori nat ed bi phenyl s(PCBs) 1336-36-3 0. 0005
Tin 7440-31-5 21.9
Toxaphene 8001-35-2 0. 003
1, 2,4-Trichl or obenzene 120-82-1 0. 07

KEY: solid waste nanagenment, waste di sposal
June 15, 2002 19- 6- 105
Noti ce of Continuation April 20, 1998 40 CFR 258



